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SYSIBM ME THOD AND rOMPUTER PROGRAM PRODUCT FOR 
NETWORK-BASED PART MANAGEMENT SYSTEM 



10 HELP 

The present invention relates broadly to computer systems that facUitace the design of 
electronic equipioenL Specifically, the present inventioiL provides a database management 
sy^em for use with electronic design automation tools fiiat are inqilemented in the foim of 
appHcatdon software packages. 

15 

BACKGROtJND 

Electrical design engmeers often spend up to 40% of their time on a project 
researching eleccronics pacts and creating conesponding part dam that can be used by 
electronic design automation (EDA) tools. Pait selection is the single most impoitant factor 

20 in decenrdning the cost, performance, and reliafaility of electronic components. 

The process of researching part data for existing EDA tools is inefficient. Part 
vendors have compiled data books to serve as a part data source. With the proliferation of 
global computer networks such as the Intemet, some vendors have made their part data 
available on websites. For part research and selection, engineers must visit numerous sites to 

25 access and compare part data. Because this is a time-consuming, largely manual process, 
network-based part research does not provide a significant improvement over researching 
part data in printed data books. The process of creating part data for existing EDA tools is 
also inefficient. To use parts in an electronic product design, the part data must be organized 
in a formal that is compatible with EDA tools. P^ data in printed data books or PDF files at 

30 a vendor website cannot be easily translated into the EDA tool compatible format. Thus, 
design development is peiformed through exzor^prone, time-consummg manual processes 
with the use of editors included in the EDA tool. 

Existing part libraries are fragmented. EDA tools enable tiie construction of part 
iihraries to reuse part data in multiple designs. Hbwev^, EDA design and validation tools 

35 axe fragmented, targeting specific engineering disdplmes, and are designed lo support a 
scnal design process of schematic Qogical) design, physical design, and design validations. 
J^ting EDA tools utilize part libraries that contain onfy die data used by only one tool. The 
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5 user needs to build multiple part Hbiaiics such as logical symbol library, package and 
fbotpnnc libr&iy« tfaennal component b7)raxy, and device model library for tbe same parts. 
Pact libraries are specific to EDA tool vendors. Each EDA tool has its own proprietary pait 
data format A part libraiy constructed for a tool from one EDA tool vendor camiot be used 
for a tool of the same functionaKHes from another BDA tool vendor. Using tools from 
10 multiple EDA vendors requires a user to build multiplei vendor specific part libraries for the 
EDA tools. 

Maintaining a corporate part library is difficult using existing syst^ns. Conjiaiues 
using EDA tools find it advantageous to build and maintain a corporate part library to 
eliimtiate the duplicated efforts of multiple design scoups within die com|»any and control 

15 the quality and usage of parts. The library can be accessed throng a computer net^oiic 
vt/ithin fhe company. Bcagmented EDA toed specific libraries and the need to mamtain tbe 
library in multiple EDA tool vendor specific formats mate the constraction and maintenance 
of a corporate part libraiy very expensive. While cmxent electronics product designs 
fiequently require collaboratxan among people from muMple companies and lenoote 

20 locations, access to the LAN^based corporate libraiy is quite liniited. 

Data stored in part libraries are often insufficient and outdated. Existing part 
libraries do not follow tbe part life cycle automatically, which results in a Ubraiy containing 
many obsolete parts. A part library user has litde knowledge on the availability of the parts. 
The part library contains only the data used by EDA ;ools. The user may require additional 

25 iBformation on the part such as full datasheet and application notes before selecting a part 
jficom the library to use for a product design. 

The EDA tool provided and the corresponding user-built part libraries usually 
contain generic pare data such as generic logic symbols and generic paclcage data. The 
generic part data are used in logical and physical designs. Although part selection gicady 

30 affects product cost, perfonnance, and reliability, selection of manufacturer specific parts is 
performed at a later stage of the design or frequently after compkdon of the design. 
Manufacturer specific part selection based primarily on price and availability can create 
problems related to product peif oimancc, reliability, and manufacturing. Also, purchasers 
and contract manufacturers may requite part selection information as eariy as possible for 

3S part procurement. 

Cmxent EDA tools lack manufacturing rule consideration. Part package and 
footprint data used by EDA tools includes pad-stack data for individual pins of a part. Pad- 
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5 Stack datais usiqae to the specific process or lules of manufiacbmng the printed ciicuit 
board (PCB) on which the part is mounted. With increased density of padcage pins, pad- 
stack data supporting specific manufactoring rules becomes more important Current HD A 
tools support a single set of the pad-stack data, which doesn't address unique mnnufacturing 
rules. Current EDA tools also lack quality conttolj approval, and usage control processes* 
10 Manual entry of the part data is prone to eirors and frequently done by xion-experts. 
Automated part creation tools and automated procedures for part request, creation, and 
approval are needed. There is also a need to control the selection and usage of individual 
parts based on constantly updated approved vendor fists (AVL) and manufacturing rules and 
processes. 

15 . TbCEC is a heartfelt need for a part management system that can significantly reduce 
the time requited for part xesearcb and data creation and improve the part selection process^ 

BRIEF DESCRIPTION OP THE INVENTION 
Hie present inVCTtion provides a part management system that facilitates an 

20 automated process for the design or electronic components such as printed circuit boards. A 
part research engine is provided that performs various functions to aid a designer in selecting • 
parts to be included in the design of a component The part research engine perGonna a 
global part number search. Entering a full or partial part number results in list of part 
numbers from which selections can be made. The part research engine also can perform a. 

25 conoparative part search. This function is used for finding an equivalent device within and 
across different loanufacturers based on top-level parameters such as the density, package 
type, I/O requirements, and other factors. Users can select multiple components from the 
competitive part list for comparing them side-by-side using a direct compare feature of part 
research engine. 

30 A unified part file, part repository and database solve the problems of fragmented 

part libraries, use of ^eric part data, and lack of manufactoring roles. A unified part file is 
used to store part data required to support a suite of design and validation activities 
throughout the design cycle including the schematic (logical) design, PCB design and layout, 
thennal analysis, signal integdity and EM analysis, and manufacturing analysis. The part 

35 data represent a manufacturer specific part identified by the maxuif acturer part nimiber 
(MPN) instead of a generic part Upon selection of a pact for the schematic design, 
engineers of various disciplines can start mvestigating or preparing for the effect of the part 
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S selection on various aspects of Hie design while putchasing people can check pricing and 
availability of the part 

The usage of individual parts in compliance with specific manufacturing rules or 
processes or for specific customer companies can be controlled by the parts management 
system, JVlultiple pin pad-stacks representing different PCB manufacturing rules can be 

10 associated with a part Users can select a pad-stack representing tiic actual manufacturing 
rules to be followed when die part is incorporated into a specific PCB design. Users can also 
use the pares management system of the present invention to build and maintain a usage key 
list The part management system allows users to maintain the approved vendor list (AVL) 
or preferred manufacturer list Upon sclet:tion of a part in the part repository, the 

13 manufacturer of the part is checked against AVL. The user is then informed of whether or 
not the manufacturer of the part is approved. 

WhenaPCB designer wants to use part infonnation that isn't stared in the part 
xepositoty, a part creation request and trackmg system allows the designer to fill out a part 
creation request form and submit it for review by management Requests are logged and 

20 available for viewing by aU project members. During the part creation process, the progress 
of parts spedalists can be posted to users. The parts management system divides the part 
data creation process into four stages: logical symbol creation, package and footprint data 
creation, thermal data creation, and electrical data creation. Each data creation step may 
require different specialist Pending or Completed for each data creation st^ is used for 

25 posting the part creation status. Upon completion of the part creation step, the part 

information is sent to a supervisor for an approval The approved part information is put m 
the part repository and the part crearion request record is either archived or deleted 

Many other features and advantages of the present invention will be realized by those 
skilled in the art while reading the following detailed description in conjunction with the 

30 drawings, in which: 

• BRIEF DESCaaiPTION OF TEffi DRAWINGS 
HG. 1 illustrates in block diagram form the major components of the netwoxk*-based 
parts manag^ent system of die present invention; 
3S ' EEO. 2 illustcates the contrats and organization of a Qfpical file stored in the unified 

part database; 

FIG. 3 illustrates in block diagram form the major components of the part editor. 
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5 nG.4fflii8traDKapaitiiiiiK»rtaiidexportn»^ 
spBdSicfaaosts; 

HG. S xs an iUustradon of a ofient aecvei cooipiitBr aidiitectaiB communicating over 
a computer netwoodc accoxdiiig to tiie present inventioiii; and 

HG. 6 is a schematic in block diagram fom illustraiing the major components of a 
10 computer that may be used for the 8en«rcoai^>utcx or client computBiB of PIG. 5. 

DETAILED DESCRIPTION OF THE INVENTION 
HG. 1 illustrates in block diagram form the major compoooits of the parts 
mmgement system of the present invention. Parts management system 100 includes parts 
15 research engine 102, unified parts file 104, part editor 106, part lepositoiy 108. database 
1 10, part creation request and tracking module 1 12, ajqiroved vendor list 114, part Hhtaiy 
access control module 116, data service module 118, and bill of material analysis module 
120. 

The part research engine 102 pafonns various fnnciioiis to aid a designer in 
20 electing parts to be induded in the design of a componemtsiMfa 88 those used in pro 

circuit boards. The part reacardi engine 102 performs a global part number search. Entering 
a full or partial part number results in list of part numbers ftom which selections can be 
made. Usas can retrieve the d^led feature attributes of eadi part and access cotrespooding 
data and qipHcatian notes. Hie part research engme 102 also coo perfonn a comparative 
25 part search. This function is used for finding an equivalent device within and across 

diiferent manufacturers based on top-level parameters such as the density, package type, I/O 
requirements, and other factors. Users can select multiple components from the competilive 
part list for comparing them side43y-5ide usmg a direct compare feature erf pan research 
en^e 102. 

30 The part research engme 102 also includes a migration tool that includes a dynamic 

selector guide to provide a top-level table view of the entire product family from the selected 
component. For a sdected component, the dynamic selector guide finds all components 
belongmg to the same product family and fists them in tabular form showing Isey features 
such as dwisity, type, vendor, screenhig levd, package type, peak bandwiddi range, and 

35 operating supply voltage of each component to allow for user conqpaiison. 

Ihe part engme 102 allows users to request part searches based on the selection of 
key paiamtters such as product family, manufacturer, density, performance, package, and 
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5 I/O. llie seaxcb lesult can be funfaer used for remmng aOributes of &e part, accessmg to 
Oie datasheet and appUcaticm notes, and comparing paits side-by-side. 

Usexs can direct fbe part tcsearch engine 102 to download the Ic^ attdbutes of the 
part into the unified part file 104. Typical key attnbntes include part name, manufactoier, 
description, function type, technology, package type, package name, piti count, power 

10 dissipation, operating temp^ature range, and datasheet link URL. While the part daia is 
downloaded, a logic symbol creation wizard is utilized to allow the user to create a logic 
symbol that represents the downloaded part The logic symbol is then stored with the 
downloaded part data in a part data jEile. The part data Ble can be directly used for a 
schematic design or can be edited using the part editor 106 to add other attxibutes of the part 

15 required to support physical design and validation funcdons. 

The unified part fUe 104 solves the problems of fiagmented part libraries, use of 
genedc part data, and lack of manufacnjitQg rules. In the preferred embodiment, a Java 
hmary jar file is used to store part data required to support a suite of design and validation 
activides throughout die design cycle hicluding the schematic (logical) design, FCB design 

20 and layout, ±ennal analysiSi signal int^ty and EMI analysis, and manufacturing analysis. 
The part data rqoesent a manufacturer specific part identified by the masjufiacturer part 
number (MPN) instead of a generic part Upon selection of a part for Oie schematic design, 
CTgineers of various disciplines can Start investigatiiig or pzepaiiiig for the effect of the part 
selection on various aspects of the design while purchasing people can check pricing and 

25 availability of the part Multiple pin pad-stacks reprcsentmg different PCdB manufacturing 
rules can be associated with a part. Users can select a pad-stack representing die actual 
manufacturing rules to be followed when the part is incorporated into a specific PCB design. 

Pact repository 108 allows users to build part Ubraries. Multiple pan repositories 
can he implemented. In an embodiment, each project group of engineers has a sepai ate part 

30 repository and uses it to build a project-level part library. Users also can create a shared 
repository to build a corporate library supporting multiple design project groups. Part 
informalion placed in the part repository 108 after undergoing a quality control and approval 
process can be downloaded to a user's computer for use in electronic designs and 
vahdations. 

35 When a part file is iqdoaded to die part reposttoxy 108, a subset of die key 

information of die part is stored hi database 1 10 instead of stormg entire part data hi the 
database 110. In die preferred embodiment, database 110 can be a database application 
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S softwaiesyslmsuchasavaflableiicmi^^ Key 

infomiatlon stoied in database 110 can inclode manufactarer pan nrmober, fimctionsl part 
nuinber, descriptioii, maimfecturer, fanctional type, technology, package type, package 
name, and datasheet link URL, The original part file is then stewed in lis entirety in ttie 
repository 108. The division of ixrfonnatian conserves resources in the database 110, 

10 provides quicker access to ttie data, and reserves expansion of the unified part database. Hie 
key information stored in database 1 10 can be viewed to aid the user to select the pait data 
for downloading. When the part repository 108 has a large number of parts, a browser or 
search engine can be used to quickly find parts. A parametdc search eng^ie (not shown) is 
provided within the parts management system 100. Any combination of parameters 

15 included in the key information can be usedby the search engine Do perform a search. 

The ttsage of individual parts in compliance with specific manu&cturing rules of 
processes or for specific customer companies can be conlrolled by the parts management 
system 100. Users bufld and maintain a usage tey list hx an mbodiment, fte usage key 
includes up to 6 alphanumeric characters. A usage desciiptioQ can be attached to each usage 

20 key. When a part is uploaded to the repository, the user can select one or more usage keys 
for the part. The usage k^ assigned to the part are stored in database 1 10 and shown when 
ttie tey informadon of the part is displayed. 

- In a preferred embodiment, the part management system 100 is used by an 
electronics design company. Each company has a list of component manufacturers £rom 

25 which the company frequently buys or prefers to buy components. The part management 
system 100 allows users to maintain the approved vendor list (AVL) 114 or preferred 
manufacturer list. Users can maintain multiple instances of AVL 114 for different product 
families. AVL 114 contains one or more applicable product family names as well as the 
names of manufacturers approved for the products. Project group members can view AVL 

30 1 14 at any time, and parts in the pan repository 108 and parts in a bill of materials (BOM) 
can be checked against AVL 114 automatically. For an effective cross checking of the 
manufactmrer names, the same manufactarer naming conventions are used for the part editor 
106 and AVL 114. Upon selection of a pace in ^ part repository 108, the manufacturer of 
the part is checked against AVL 114. The user is then informed of whether or not die 

35 manuf actons of the part is approved 

When users select parts to download from the repository, a list of EDA tool vendor 
specific part data formats is offered for the user selection. Hie part data is then translated to 
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fee selected EDA tool specific f onoat. such as Cadence logical part and Mentor physical 
part, and downloaded to tiie user's coinpji^. To maintain part histories, uploading and 
downloading infonnation for pact info^^ 108 is maintained and 

can be displayed. The uploading and downloading information includes the date and user 
name for each activiiy . 

To insure quality of the part data and control the approval process, useis can use tfie 
parts management system 100 to restrict the part creation work to part specialists. One or 
moiB specialists can be involved in creating a complete part. When a PCB designer wants to 
use part infonnation that isn*t stored in the part repository 108, Ifae part creation request and 
tracking system 1 12 allows the designer to fill out a pan creation request fonn and submit it. 
Requests are logged and available for viewing by all project members. 

During the part creation process, the progress of parts speciaUsts can be posted to 
users. The parts management system 100 divides the part data creation process into four 
stages: logical symbol creation, package and footprint data creadon, thermal data creation, 
and electrical data creation. Each data creation step may require different specialist. Pending 
or Completed for each data creation step is used for posting the part picatioai status. Upon 
con^letion of die part creation stqp. the part information is sent to a supervisor for an 
approval. The approved part infonnation is put in the part repository 108 and die part 
creation request record is either archived or deleted* 

A project group part library can be defined in tenns of the part rqjositoiy 108. part 
cnsation request and tracking system 1 12, and AVL 1 14. While the part fihraty is useful for 
sharing the data with many designers and supporting many design projects, there is also a 
need to control access to die part library because of security reasons. The following features 
are provided in the parts management system 100 to control the part library access. 

An administrator of a project group can allow other project group members to access 
the project groupie part library by eniwing the names of allowed project groups into part 
library access control module 116. This feature is especially useful for a project group 
devoted to maintain a corporate part library. The part library access control module 116 can 
also be used to control access of individual membeis of the project group lo the part 
libraries. This feature is useful for controlling Hhrary access by people who are not 
employees of die company or whose woric is inclcvant to the part selection for a design. 
When a user is allowed to access part libraries and the project group is granted to access 
other project group libraries, the part library access control module 116 displays the 
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5 available part libranes and allows the user to select one. The us^ can change the selection as 
desired. 

While accurate package and footprint data for a part j$ veiy important for the 
physical layout of FCB design and eliminating potential cosdy manufaduring problems, 
creating the part data can be tixxie-ccmsuniing. There are significant cost and time advantages 

10 of using a subscription-based pan data service rather than creating the part rla tf^ inhouse. 

Parts management system 100 includes a pait data service module 118 that links users mih a 
part data service that creates part data on demand. By ulilizmg part data service module 118, 
usees minimize internal costs and raise quality levels while Tnaintai-niTig consistaicy of 
cngmeering data across distributed design processes and manufacturing supply chains. 

15 The data service module 118 receives a user^s order and delivers package and 

footpimt dam of manufacturer's patts< Data s^ce module 118 utilizes Valor Part libraQr 
(VFL) containing accurate and comprehensive models of over 20 million connnemially 
available components. If the requested part is not available in VFU part data is assenibled by 
a specialist and delivered to the user via the data service module 118. A flat, per part service 

20 charge is applied and automatically added to die customer's account balance upon delivery 
of the part data. 

Knowing the price and availability of parts selected for the design as early as 
possible in the design stage is an advantage to electronics developers. When the part is not 
available or the cost is too high, the alternative part must be found. The early selection of 

25 manufacturer specific parts gives the purchasing people or contract manufacturers sufficient 
lead time for ordering the parts and allows multiple ei^ineering disciplines to investigate 
and resolve die related design and manuf actuxing issues early in the design cycle. 

The parts management system 100 includes a bill of material analysis service module 
120. A bill of material (BOIVQ or part list can be generated out of a schematic design or 

30 PCB design. The bill of material analysis service module 120 comnumicates with one or 
more electronic component distributor to analyze the customer's BOM and return witfi 
prices and availability of the iiulividnal parts in the BOM. Monnation on the available 
alternative manufacturer parts and their prices are also provided to the castomer. 

FIQ. 2 illustrates the contents and organization of a Qrpical unified patt file 104. 

3S Identifier 132 includes identifiers and/or loey attributes tliat can be used to locate or indicate 
a specific part Examples of identifier 132 include manufacturer part number, functional 
(generic or internal) part number, etc. General information 134 may include manu&ctUTBr 
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5 name, functional type, technology, passive component value, etc. Logical symbol 136 is 
also stored m the unified pait database. Logical symbol 136 is graphical drawing in 
electronic fonn that is used for a schematic design. Logical symbol 136 can be either a gate- 
level logical symbol or a package-level logical symbol Package and footprint drawing 138 
is a graphical drawing, stored in electronic form, that shows the package ontline, pin 

10 locations and the pin pad-stacks used for PCB layout Multiple instances of package and 
footprint drawing 138 can be included in the unified part file 104, for instance in cases 
where multiple padsiacks are associated with apart Mechanical properties 140 includes 
infoxmadon such as package type, package name, body height, mounting type, and minimum 
placement clearance in X, Y, snd Z dimensions aie stored. 

IS The information stored in meciianical properties 140 is used as parameters for 

placing components on PCBs and theanal modeling. Ihennal properties 142 includes paxt 
infonnation used for tfaecmal validation such as maximum power dissipation, junctLon-to- 
case and junctLon-to^oard thcamal resistances, surface radiation emissivxty, and operating 
ternp^rature range. Electrical properties 144 includes part infonnation such as functional 

20 type, device model and signal, pull-up refei»ce signal, and pull-down reference signal 
names of each pin as well as the package resistance, cqiadtance, and inductance values of 
each pin. The infonnation stored in electrical properties 144 is used to support signal 
integrity and EMI validations. Manufacturing drawings 146 are drawings stored in 
electronic thai are used for manufacturing of PCBs. Manufacturing drawings 146 typically 

25 include silkscreen top and bottom drawings and assembly top and bottom drawings. Layout 
constraint drawings 148 are electtonic representations of drawings such as placement 
boundary, via keep-out area, and trace keep^out area that axe stored to use for placing 
components, placing vias, and routing traces, URL link 150 contains a uzdversal resource 
locator that is associated with die part data stored in the unified part file 104. The tIRL link 

30 150 may be a datasheet link that allows users to access more detailed and most recently 
updated part information such as datasheet and application notes. URL link 150 thus 
provides detailed information to a user without occupying storage space in the information 
in the unified pact file 104. 

HG. 3 illnstraxcs in block diagram fionn die major oon^onents of the part editor 106. 

35 The part editor 106 includes comprehensive graphical and t^tual editors 160, part import 
and export module 162, datasheet URL link module 164, logical synibdl oeation wizard 
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S 166, footpdnt creation wizard 168, pad stack editor 170, einbedded device modeler 172» and 
logical and physical part data merge module 174. 

In the part manageroent system 100, part data axe created when users download 
components from outside pait les^rch sices, order part data service, or read in existing parts 
in diird party HDA tool format through a part data translator. Graphical and textual editois 

10 160 can also be used to create a new pan or view and edit the drawings or properties of 
existing parts. The data contained in the unified part file 104 can be created or edited with 
the use of the graphical and textual editors 160. In the case where part data are downloaded 
£tom an outside site or read in using a part translator, the gr^hical and textual editors 160 
can be eir^oyed to enter missing data for the a:eated parts before sending them to a 

15 corporate or project-level part library. Fact import and expoxt module 162 allows the part 
mana^ment system 100 to interface widi EDA tool-specific part data files ttiat cannot be 
used by EDA tods ftom di&i^ vendors. Part inrport module eliminates the duplicated 
effort in pnor systems for creatiiiig EDA tool specific parts ar)d maintaining the multiple part 
libraries for id^tical parts. Users greatly benefit from maintaizung single part library that 

20 can support all EDA tools used in the design process. 

Ptovidix^ bi-directional translators between the unified part database and various 
HDA tool format pan data files allows users to maintain a single part library. Existing EDA 
tool q)ecific parts can be converted between different formats, thus allowing part repository 
108 to be used by third party EDA tools- As shown in FIG. 4, the part import and export 

25 module 162 includes translators for vendor specific formats such as the mentor translation 
submodule 180, the Cadence translation submodule 182, the Zuken translation submodule 
184, and the Lmoveda translation submodule 186. While part import and export module 162 
is explained and illustrated to have four submodules, it is to be understood by diose skilled 
in the art that any desired vendor format and emerging pact data standard format can be 

30 added to the part import and export module 162 in the form of a translation submodule. 

When part information stored in the part repository 108 is described in more detail at 
a manufacturer website, a link stored wiCh the part informatLon can be displ^ed to the user, 
and, using an Internet browser 164, ttie user can access the website to obtain additional part 
information. 

35 Part editor 106 also includes logical symbol creaticm wizard for creating logical 

symbols and foo^rint creation wizard 168 for creating package footprints in a quick and 
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automated way. The wizards 166, 168 can handle different package types and pin 
aoangemoits with w^™mfll user input 

The pad-^tack editor 170 is included in tfae part editor 106. Pad-stack editor 170 
allows users to cxeate pin pad-stacks of various shapes and sizes that accommodate PCB 
manofacturing rules. The pad-stadcs created for one part can be output in a file stored in a 
pad-stack library similar ro part rqjositoiy 108. The pad-stacks in the library can be used for 
many other parts. Bach part can keep multiple different pad-stacl<s. Among the multiple padr 
stacks users can select one wh«i ihe part is selected for specific PCB design requiring 
unique manufacturing rules. 

Once device models such as drivers, receivers, andtenninators ate assigned to 
individual pins of the part, tfae device models become property of the part. The flm^«HH«d 
device modeler 172 allows users to view the device models and edit tbem, "Ihe device 
models are used for signal integrity and EMI analyses. Linear, IBIS behavioral, and 
transistor-Ievcl Spice models are supported. 

In the device modeler 172, the user can create a models for devices snob as a linear 
driver, recdver, or tcnninalor model by entering the electrical characteristics of die device. 
Upon loading an IBIS file, the device modeler 172 oeates SPKB dicuit simulator 
compatiUe models automaticsdly for all models described in an IBIS foimat Upon loading 
a transistor-level SPICE model, flie device modeler 172 transfoixos the original file into a 
file formatted to have I/O terminals and model specifications consistent with the linear and 
IBIS behaviora] device model files. 

Many parts have identical logical symbols or package footprint data. Also existing 
third party EDA tool format part data file containing the logical symbol is separated fiom the 
part data file containing the physical part data. The merge module 174 allows users to get the 
logical part data by copying it from anoflier part or reading in a third party EDA tool foraiat 
logical part and the physical part data by copying it from anotha part or reading in a third 
party EDA tool fotmat physical part and then merges the logical and physical parts togeth^ 
to create a new part. 

Directing attention to FIG. 5. a client server con^rerter architecture communicating 
over a computer networic is iUusttaled Servex 210 is a con^uterihatadministBis resources 
that are deUvwcd over computer network 212 to client computexs 214-1, 214-2, .... 214-n, 

w^eren is the number of client computers serving osers with access to the server 10. Ihtiie 
pief eired embodhneni, computer network 212 is a public ccanpuler netwodc such as tfae 
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5 Internet, but smaller, private ccm^ter netwoiks, such as local or wide area netwodcs, can 
al30 be used. Iliose skilled in fhe ait will understand that servesr210 may be a plurality of 
computers and application software arranged in a network to provide a large amount of 
computing resoutces to serve a large number of clients, or a single conqniter syatm to serve 
a smaUer number of clients, as in die case of a local or wide area netwoik. 

10 HG, 6 is hi^-level block diagram view of an embodiment of a computer system 

suitable for administering the part management system of the present invention. Server 210 
and tJie clients 214 may be implemented on computer systems such as the one shown in HG. 
5. The computer system 250 includes a processor 252 and memory 2S4. Processor 252 may 
contain a single microprocBssor, or may contain a plurality of microprocessors for 

15 configuring the compute: system as a multi-processor system. Memory 254, stores, in part, 
instructions and data for execution by processor 25Z For example* the server 210 includes 
in memory 254 the ^plication software for administering the netwodc-based parts 
management system. The clients 214 also may include iHowser software in memory 254 for 
accessing a website maintained by the server 210 and using the network^based parts 

20 manag6m0Qt sy stenL If the system of Qxe present invention is wholly or partially 

in^lcmented in software, including a cczopaier program, memory 254 stores the executable 
code when in operation. Memory 54 may include banks of dynamic random access miemory 
CORAM) as weU as high speed cache memory. The system SO further includes a mass 
storage device 256, peripheral device(s) 258, portable storage medium drive(s) 260, input 

25 device(s) 262, a grs^hics subsystem 264 and a display 266, For sunpUoity, the components 
arc depicted as being comiected via a single bus 268. However, the components may be 
connected through one or more data transport means. For example, processor 252 and 
memory 254 may be connected via a local microprocessor bus, and the mass storage device 
256, peripheral device(s) 258, portable stoiage medium drive(s) 260, and graphics subsystem 

30 264 may be connected via one or more input/output (I/O) buses. Mass storage device 256, 
which is typically implemented with a magnetic disk drive or an optical disk drive, is a non- 
volatile storage device for storing data and instructions for use by processor 252. In anoth^ 
embodimenti mass storage device 256 stores the computer progiam implementing die 
method of automating a micioelectronic manufacturing process fior purposes of loading such 

35 computer program to miemory 254. The metttod of Oie present invention also may be stored 
m processor 252. Portable storage medium drive 260 operates in conjunction with a portable 
non-volatile ston^ medium, such as a floppy disk, or otiier computer readable medium, to 
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5 input and output data and code to ond feom ttie coniputea: system 250. Jr one embodiment, 
the method of the present invention for facilitating a electronic component design piocess is 
stored on such a portahle medium, and is input to the computer system 250 via the portable 
storage medium drive 260. Pfeiipheral device(s) 258 may include any t/pe of coorputer 
support device, such as an ii5>ut/output 070) interface, to add additional functionality to the 

10 computer systttn 250. For exainple„ peripheral device(s) 258 may include a networic 
interface card for interfacing computer system 250 1» a network, a modem, and the like. 
Input device(s) 262 provide a portion of a user interface. Input deviceCs) 262 may include an 
alphanumeric keypad for inputting alphanumeric and other key mformation, or a pointing 
device, such as a mouse, a trackball, stylus or cursor direction keys. In order to display 

15 textual and graphical inforaiation, the computer system 250 includes graphics subsystem 264 
and display 266, Display 266 may include a cathode ray tube (CRT) display, liquid crystal 
display (LCD), other suitable display devices, or means for displaying, that enables a user to 
faiteraot with the con^uter program to configure the appUcarion objects and iccplement ihe 
woricflows. Graphics subsystem 264 receives textual and graphical infoimation and 

20 processes the information for output to display 266. Display 266 can be used to display an 
interface to interact with die computer program to configure the application objects and 
implement the woi:kflo.ws and/or display other inforoaation that is part of a uses* incerface. 
The display 266 provides a practical {plication of the method of automating a 
microelecuonic manufacturing process since the coetfaod of the present invention may be 

25 directly and practically implemcaitBd ftrou^ the use of the display 266. Additionally, the 
computer systian 250 includes output devices 270. Examples of suitable output devices 
include spealoers, printers, and the like. To connect the computer system 250 to network 
212, communications device 272 controls tlie flow of data between the computer system 250 
and computer networic 212 via communication line 274, The components illustrated in the 

30 con:q)uter system 250 are those typically found in general purpose computer systems, and are 
intended to represent a broad category of such compute components diat are well fcnovm m 
the art. The computer system 250 illustrates one platform that may be used for practically 
implementing embodiments of the present invention. Numerous other platforms can also 
suffice, such as Macmtosh-based platforms available fimn Apple Conqjuter, Inc., f affr^f<^ 

35 with different bus configurations, networked plaifotms, multiprocessor platfomis, other 

personal cOTiputeES,worlBtatiana,mamfiaaies, navigation systems, Ahemative 
ernbodiments of flie use of the mediod of the present invention in conjunction with the 
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5 compater system 250 further include us»g other display means for the momtor, such as 
CRT display, LCD display, projection displays, or the Bke. Likewise, any similar t>pe of 
roemoiy, other than memoiy 2S4, may be used. Other iniEiface apparatus, in addition to the 
component interfaces, may also be used including alphammieric keypads, other key 
infonnaiion or any pointing devices such as a mouse, trackball, stylus, cursor or direction 
10 key. 

While the preferred embodiment of the present invention has been illustrated and 
described in detail, it is to be understood that the figures and detailed description are merely 
illustrativB and many modificatians can be made without departing &om the spirit of the 
invention. 
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